The norm of the Laplace transform

Problem.
Let L be the Laplace transform
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Then the operator L : L?*(0,00) — L*(0,00) is bounded and
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Proof.

e 9 0o )
l9(s)[* = (/ flt)e™ dt) = (/ F()e 24 Agst/21/4 dt)
0 0
< [ uore e [T et
0 0

/00 e dt = g71/2 /00 e Y2 du = /ms2,
0

0
Therefore

g(s)2 < Yms2 / F(6) PtV dy.

Integrating this inequality we obtain
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we finally have
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